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aha Shs Sony AND PRACTIOCn IN THs 
PEOPLE'S REPUBLIC OF CHINA 


[Pollowing ie the translation of en article 
‘ 7 by YuLN, Gatal’skiy entitled "The Present 


State of Welding Selence and Technelogy in 
the Chinese People’s Kepublie™ in Avboemati~ 


ohestaya Sverka (Automatic Welding), No ie, 
Kiev, Getobar 1LoéG, nares E2—93.,| 


A tweeveayr tour af service iu the Ghinsse People's | 
Repubhie Par Oree the author oF the gresent wytieie a detail- 
ed Fandiita i 
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é, with the present Level of walding theory and 
eae ia that eouutre, It ia nevertheless entirely con« 
eelyable that. the expatition given here of several agpeete 
ef the wattar will already have been outdated, The nationgd 
aaqonony of the CPR (Chinese Peasle's Republie} is rapidly 
growing and expanding. Fer thig reason if isa quite pessible 
that ohangwes in the welding Yield may have oocourred during 
ine of this article which are aat have auagumted Fax. 
The Grannigotion of Scientific Recearch in the 
Piel a oF Neto oe 
By the end of LfS58 there were 14 selentifie research 
ea¢rganinstious in the Crd conducting studies in the welding 
Pisid., Of thie mumbear, the Harbin Subsidiary Cf2ilial) of 
, the Moashinery-Conestruction Setentific Research inetitute 
ynder the Lat CPR Hsachine-Suiiding Minlatry apesialiges . 
wheliy in this area, The rest are generalegpeciaity inetie 
tutes where valding ros aren is keing conduated by indivi-~ 
duak study teamn. | 
Scientific research on welding in the CPR isa alaeo be~ 
ine.earried om at mine inetitutions of higher learnine which 
have gspeclaiiged departments in this field, Significant work 


ve *, a , . "$4: “, “ : rar, ky so z ‘ va ee 2 To, } ‘ey 
ex weidine Ie @)1ae helene perispned in a number of factery 


hae arene BE Ae Se & 


. fhe stati nembersaAip level ai weil as the ovantity 
and quakity of oe ane Om hang at a number of acientific 
research institutions igs mreh that they ara aire Gedy able to 


conduat researen an weLeenk at & Modern Level, Some ingti«- 
tutions, on the other hand, have gmalil welding teens Ceen~ 
gisting of GS persons) with an ‘extremely maagrer basis for 
enperimentatiaon, 

The Mathinery~Constrretion Sciantific Resoareh ineti~- 
tute QCNETHASH -- Nanchno-Iseledovatel 'skiy Institut Mashino~ 
gtroyeniys) ander the let Minigtxy of Hachine-Bulldisg, Lae 
eae at Peiping, is one ef the major research institutions 

the CPR, Tha Inetitute operates an experimental factory 
base four gubsidiary inatitutions (filialv}: the Shangbas 
Mateyviate Subaidiary, the Shenyang Casting Subsidiary, the 
“Wahan \ Heat Treatment Subsidiary, and the Harbin Wesrdine 
Subeldtary, in SBdditsen, NIIKASH has «a machinery construc- 
thon institute which trains personnel for NYIMASh itself, 

Rv@n epert trom its Bubridiarg organiza tions, NiIMASh 
is Concerned with an extensive complex ef manhinery-construe~ 
tion probiens, Yeepite the fact that ite subsidiaries deal 
with ginilar specialised mattexs, KIIMAS? heedguarteras algo 
operstes casting, heat treatment, ehding departwehts., 

Welding pyroebliens at NITMASh a he provinee of a 
BPOcial bureau under the Pherwalk Mate sceassing Division, 
The Bureau conuiate of 26 momwberac, & SHE organigation= 
al strueture of the Welding Bureau hed become stabilised; 
it eongisted es four speci S concernenA with suto~ 
metic and semieautometia F2 tferouonieraelid 
gae KEUGS ES sieve, ehsertdad ara Cele 
and equipment dusien, & Lahe ae ee sereaie with everything 
necessary Lex the ee are ae ef @kperinenta on all of the © 
ae wid@ely=known typas of welding has hean plneet at the «. 
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igposal of the Welding Hurea 
The Sureau‘s plans fer the coming years include the 
develo: ment of RoeeiPie welding techmiqnes for various pre- 
dutte of the mashine-building incusiry 2m accerdance with 


hanufaaturers’ needs, In 1658 the Bureau was conducting re- 
foorak on LS topics; ten ef these orogects were eompleted | 
in that #ame your, Baome of which found immediate application 
in industry. | 

Phe Welding Gubsidieary of NLEMASh was Youxnded in No- 
vember #56 with the prospect ef its eventual development. 


fo 


YVo-rHisel welding, bragging, 


om ee 


‘tite am indenendent ectentifia | Fee Rar ed iietitute epectas 
Ligiug ie wolding. Toe the first four years of 44 at 
the ynstss CutEe Was. quer cored in the Harsin fslvytechmic Ine 
etitute building and made uss of dite weld? Re aGepartmant Pere 
Gititiws. In L980 the Institute received « new buiidinge of 
ita own. in plana for the future, the Inetitute ia envigien-= 
ec as haring four baegie budidings and a number of UML Lary 
' £melilities, | : | | 

Aw of Javuary 1956 the ¥Welatug Subcidilary employed a 
atatt of 203 members, Of this CUmDGs, 24 were engineera, 16 
were technicians, and the rest were workers, many of shom.. 
had campleted pla gacondeary eduweation 
es The organigational strueture of che Weiging Subsidzdary 
iH Stil in = atate ef flux, Lt omusiete of threes technoe 
Loeieal laboratories {ehieldea are welding, bragging, and 
wiectrigal gas weiding), a demign burean, end. exparimentdl 
“svkehop, ag well as of a number af auxviliary and acdministrae 
$ive efficesr, . & os 

. Deseo lte sae Lag Of a gurfielest experimental base, 
the Subsidiary celiestive har menared te comnlete a number 
eZ-serlous romearach prafects, . 

5 * Ome ef the moet uxgent tamike Laced by the institute 
coneisia in tantering the presently ROGwH methods of welde 
S68, u*ing theese techniques for vorkiug out eelding precesa~ 
ag Ler gpeecifie itema, asd in previding technicu#l sssiatance 
to Lactervies. Sericus attention ia beiag devated te the de~ 
BLER aud constractian of wariouae welding apparatus. - 

The Metaia Institute ok the CYR Acadumy af Seiences 
Operates & welding buregav., which as of ae Start ef AS6ea 
enugiated of ahent 34 stetf wmenbere, The st¢ructure ef this 
wareaa has not yet been fully determined, gee QMakeOe Ly 
acCurdance with the topies te he worked out, be 18io, Bor 
LUM LSe, Che Burgas genaigted of grouns werking in the fale 
LGWius arwant breaging, Shielded ars welding, ailleared eteel 
welding, and special alley welding. 
| ; She wim @f thia burean ie ta de thesretical researeh 
on the welding and bragging of various metela. Attention will 
rerirkd bs concentrated ow the melting protesses and, heat 

iffusias f6r various motahe, at well ag on the grobiema of 
wetdin BE metallurgy. | 

> the pretient tinea the Lustitute"sa welding burean 
hag at ite disposal = fully sdequatea experimented base and 
i@ housed in a geed buliding, | : 

The Materiaie Subsidiary of NEYH#Sh je « completoly 


*; » te + at eee ee ere Re ar ee ee ee Oo we eye leas Eki aah aig EO ge ve of. Eo 1 3 « ~ 7 
modern selenmtific rageureb inetitutien., Ft fe sencerocd with 


i, 74 i, 7 ¥ gree toe ges ‘ a 2 7 . ~ mats Fae, - * rts “> ge 4 an % At "Jel 
‘¢ he Qevagiagneent oF nee MaAchlaery wOPmegtenectian metals snd wate- 


aug ne 9 Me fy mh fa oe ppd .. t., aa be Moe ad an, ed > ws es on bs “Pars + +€~ 
flale, as well af with cné invesatipatoen as oath thety teach» 
% i 4 rh oe sf fe y a ~ 4 
nolorigal and practviea: gw probleme are 
handled hy a 8b¢c4al eFoup within the teshnoloarical geactian, 
. ~ oe U +. a Bae * “ + J ” ' « «4 
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eet sO % x , + - ene oa % Se ye ee tek rae Po , ate * he ma cal 4 ny Mtg omy », a: 
he bakic tagk oF tag group 422 the testing of nate~ 


ott vi F “4 ; 4 es eos: Dae Ft yw Ye, Re ROE a eh arg : he: Soe fon . 4 2 ; 
PLSLSE deveiLoped by the Subsidiary Far theiv welding prayers 
i eer a S ff . . ~ . ret oe =, 8 ae ‘ te eet YO te ta, 4 a et, oi 
enifisant norticon of tae greusn*s work has to da 


: + . rd ree, + ; Sid i ¢ ‘* fa, wa ” a Ee ell 48 Fe afore 
WitG working oun metheds oF welding 2: 
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gatisfy all the various basic useds ef industry. Por thai 


“ : “ id song « ‘7. a i : os ¢ “ 2 
reason the madoerity of @tnud ee. are terminated, as a 


ae * a 4 
Yeie, upan ihe Lmtraeductson af thair resulte into ind istry. 
As regards the nature of the rveatoreh work, it may 
Be Said tht it taken im slmast alt of tha knewn types of 
wélgane, The thewrtiea work glans List various proaplens of 
madieal welding, autoue,tic and s¢siautomatie LLux welding, 
welding in & @hield gen Cheliws, arzon, oarben diexide, ane 
watery vanor} atwuagpbere, ghietded are Celectro-sgtar} and 
a Eeleatien and ultvusenio weidine, resistance 
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erplayed., &uch a wide uge o 
faiviy recentiyvy, Thus, in the matarity af industries in the 
Crh, the screater port « 
former wanuaily, 

Manual welcine in the Cy! is en a mocera Level ef de-~ 
yelepmeant, ALI work i i 
Mest of there ara manufactured & 
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y Local fneterier and are of 


welding, however, has come ahout 


bid “ J -4 “* a reo = 
$ fOnG weth aetendardequsality elestrodses » 


we 


‘tha teane comgani tien ot tag eet @lastedes OFM@B, UM-F, 
BRA O4 , WORiKkS, whe, Phe gtiligntion of invperted electrodes 
ig bimited te HESGA RL“ Bue poe work, gneh as the wekdtag of 
heaxretreated und @teiniegs eteois, Woldaed foints save a neat 
appearance and are of a quality euffiaiens to ‘patdety all 
reqatrenents , | | | 
ar hioegtrada~yraduci ag fagterios. have been set up in the 
wotor LAUUSEY.AL BPreae, FRaEE | egonetitus @ either the old | 
eleotrade workohons unitied Suter. singin unite, Ge what were 
forneriy sPall weghanical plants nee sreturbished for elage 
‘trode produetion, theilg mawalaoiur ing faskiities are equip<« 


ie 
Sy 


. ‘ped wi th otd~faghionegd apgeratus, and Shoeduet .ar tz eonseqpean« 
; ‘¢iy vather lew, The Largest ef thease are ‘Fie. Muutann.cki ane 
‘Riaetrode Yactery, and thea Shanghat ‘wet pehen™ and Bus 2ding 
» ay 


Ministry frecteriee, im addition t% theses producers, there 
gpe'sa naoemher of mator maoeks nery-comstrustion Sntergviaas 


which tperate ahope euulppad with Hiern oprarataus producing 
glectrades sot aniy for thelr own hes omy aes for atiexr fea~ 
$eries a wot. Ragone thege are the Harbin Beller Yorke - 


ame the Tairen Siasme-Enginue Factory, | : 

» Metoratioe Shux welding is the nest widespresd pet had 
ef mechaniggd welding in China, Ghivhuilders were the firet 
£0 enpley this teshnigqua, and sl Chin PeABon sreatert pro<- 

Portion ef fiux welding is pore “ed by this parts Guier in-: 
austry. £t the majer oh heen fsetorvians, ail huli plate 
ing, @1¢h the exception of seetional azaenbly, da by this. 
methind (Pig. i). [Wot reproduced hare; eartsons faliow tant 
a oe Beteneive use of thig methed ig eles made 14 boillere 
make dae, Madius-gregaure boiler tanks sre wolded An this wey 
@xeiugively., In the buiidiag ef high-pressure boilers, auton 
meatie flux welding ia employed beth in the eanateruat ion of 
support beans ugad 1s ee caseihdaieanad tes avsanh iy (Figure ay, 
and 4 ths making of ades chambera (Figure. 3). She boiler. 
geum bettoms ava aheo 
g@ing.(Pigurs 4), athe 
ghawn below, ato weld 
‘ wethad, | | , 
y Autonstic $1ax welding i8 aise widely weed in the 


| ees ny means of “ pitemetie finx wei~ 
ugh thecy gerne plates, am willl be 
eat by the sleg-shielded elestrisg eae 


y construction of ratlway gieternaa ¢FPigsre 8) and other. ce Se 
gsepacity metallia wasesla (Bigerse 6}. 
os # Large See 0 nutematia PLux welding ts dens in. 


¢he eenatruction ef various tygen of exane and crane-suppart 
girders, agupporting beams, sd ether xtenatured materials 
{Pigure 7). | , 


Pea oad 
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Autouatio tiusx weldai ns tie ales Saat J ge aopliestions— 
im other areas ¢Y fadustey in the CPE, althengwh tao 2 Lasser 
degres, The method is bedag euployed at the Ch'ans-chlun Auto — 
Works for joining the wheel rim te the bub. This operation 
ia peiuadens Girectly on the conveyor Line, Stean=-Locenstive 
beollera are Likewise fluy-welded, Anethar Bnei tencion for 
this tee ee ig im the cauatruetion of large power-trang< 
forner franes,. The Aneshen ‘etalinrgical Grou of Buterpri- 
@e8 (Konkinat) ragtores wern relidne-mili volis by automatic 
‘flew welding. The mcoterial weed is stesi 60 wire appiied un- 
G62 @ @egramic flux, 


Somienutewatic L1luaA weldines is alsa coming inte use ‘ 
in Chinese industry, abtheugh scneais 2f Fore glawly than the . 


autonatio methed. it is mainly exipleyed in shipbaliding (Fig- 
ure 83, Resently, seti~automatia fiux weidiang has been brought 
into use in tha manufacture ef resction-soluan esver. plates 
for chemical plants, Thean ore in turn ¢ouneetes te one ano~ 
Cher by means of autometie flux weldinus. The column bottoms 
arO@ welded oa ip a eliuiler menner.(Fieure 6), | 

| Une of the roagonua for the slew introduction of seami- 


pre aes Viux welding inte Chinese ledustery is the inherent 
cigficulty ef guiding the elacteeda oe the reduired sean. 


AYES, a thiag reason, studies have rece iene! begun ia the 
CPH on the pegelbipility of replacing aeni-automatic flax 
weldtug With seni-sutonatic "YGlding in a €n ouee hiowids ghiel~ 
ging atwegphers, Results enarging fram these studies have 
#icveady sgexvved an the basie fer the gqecigion te esplay the 
LAattar methed in #hipbuiiding, imitlal attempts hove indi- 
eated, hovever, that the utlligation ef clesetrical gad weld- 
a an ve Shiyvbuiidine industry ie fraught with serieue 

ra oe whese Ghiminetion wilk require further invasti-~ 
oe 1G Methed, Pho probhem Jies iu the fact that atr 
pereier g the wes, where mest ef the wort 1a Gueuwe, Riow 
OQie fn. aan eine ad bas the effteat of preducing vapor 
geokets in the seams, 


=o i 


Phe total volume ef automatic ant semiecuteomstie LURK 
welding work in the aes Of the CPR te still rather | : 
SEaLin Guiy in iselated shipbvudiding ant bether wavrka dues 


at attain a level @f 46880%, The cause ef thie Lage vesgides 
an the Shortage oF welding ecuipmaat and uateriaia in the 
Republic. | 
Moet of the fluxes ugad are produced by the elestrode 
mManulagturers, Sone ef the major ectorprises, the Harbin 
Boller Works and the Dalven Shinvard for example, turn out 


‘s 


we a a a ns he a PRE "EF gy cae * e Ae 5 Na «a ft * or : “a 13 1 ss oy ey ; 
moat only their oun Shust, HUE QLenivede WiPos aS Whlig ape 


“ " } i “3 Ye oF ete iy; J naar 48 ‘ wen ‘ ” id =; ws 447. sf ee fn P Ss 
eial facilities have been set up for thie purgcege@, FAGY 


ce) 
at we eantraliged srodustion of electradea wire or fiun~ 


ee her 


The most widely uged electrode wires being uged in 
the CER at the presant tine are the standard carbide CHygees ) 
and manganous CoweOGG, Sue LOG > wires, Beet of the flusz em» 


ployed ig af the AN-348 2. 4 OSta-45, and AN@S type, 
Beginning in the seroud hadf of 2POe, the applioatic 
of SQlageshieldedc are weiding : 


wi 


“ 2 an ~ te a & 7 5 < 
hapan to Speoad FALL An 


COTS ree Gt AMAE TTY Yetor to thet time, the only anterprige t6 


use thie wethed was the Haroin Mos Ler Warke, where it was 
eupioved ver welding the longitudinal w@ame of thick-walled 
kohler dxvum covaex plates (Pimire 10). By the start ef 2360 


giae-ehield welding was already being performed in go. Boat 

of the work by th1A method is cone with the aid of phate er 
eciradet., @2 in the Gate oe tee conatruection ef aeagt and weke= 
ded roliing-mili badge ef various tCypee (Rignre Lid. 

Slaye~shielLded ere welding with pate @Lectrades was 
used im welding the frame bars of the "650" relling mild. 
im shistuiiding thie methed ia empieved in welding the steus 
and sheras of shins under cenetruction. 

Piate-olectrade share-shicsided arc welding an the OPE 
je an widely employed that it is used net only for etratight. 
seams, bat for viug-shaped weldments as well, The Latter 
type of welding with phate sleet , for emanphe, per- 
fovnaed im joining two castings (Figure 12) forming the fun~ 
uel of g biust furhace loading apparatus, Plate alsetrodes 
were alwo used Por welding the gingew® haped Agangs on the 
shaftia of a LE000-kilovatt bydvaulio turmane, 

A number Gf factories have wastered slageghielded 
ara welding by means of sévernkd slestrode wires 3,0: mia3;i~ 
meaterg in dfameter, Thais method is used im the construction 
oF a hydraulic prese in which the mussive componente Chead, 
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. Pe 


LEAVES an ; @okwunun bas Gr y Qos. 3 ‘ fey ete gee FS ye YE SL aes GEetvines 

ave now made of welded rwolled etoeak, whal : 

forged ecohimne, eylindere, and ee tanks are replaced 

by welded castings, Multiewive Hlage-ehisldad ara welding of 

etYatieht and ringeahaped Geass Was vawbanue for this purpose 
(Tigures 12 and £4). Maximum thickness of welded metal was 

80 mikbbimeters fox straight seams and $60 millimeters for 

pone Pee Seams, Stxeaieht seang im 800enibiimeter metais 
were performed by weans of two A-372" assemblies placed oppo~ 

wite oe another, Press head and traverse ortespiecers, as 


well ag other batticavork SOUpanents wore gelded ty ¥ she 
MGUth webding ox : METH EHpPpeocLrebly warteraed Yor this pure 
pOwe, ; 
, Mubtiwelectrode wire Glegesehieiaded are welding was 
also employed in the construction of a TA800-kilowatt hydra 
Lie turkine shatt ¢@Pigure 15) and hydreclestric Seneratar 
diges, Tha meuth welding red methed was mastered for weed dm 
Sue om the stator biades in the sye-mmntioned hydraylie 
‘turbine, Thig technigue ia al mz useg in atteachiug the 
blades te the drive wheel of the turbins, &sother use of the 
mubtde-eleetvrode wire slagcvshielded are welding seas i3 in 
the construction of weldagecastine ae 
hydvaulic presan; wires vsed for this purpose are ee wilii- 
meters in dlamater, | : 
| Manv factories in the CPR use Slag-shielded are weld-~ 
ing in mainiensanee work. ii has heen eunleyed, for eXeUp Le, 
in regeiring the Saattered pletean red GF & beton pile griver, 
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Ld 


e 

Pa auedny the dleawetor of everle-Large drilled hate, welding 
batk together @ broken wedge getter in «4 Le2hGetan hydraulie 
‘press, wenGy Lae defects In castings, welding ox “pollingemi Lk 
bed ines wistakeniy ownitted? in the casting Bae eae. fikking 
1k GeackeR end aleks in eaet«atesl rwollinerwill bede, ate, 

Muel, Vealushie @xknerienne was gained in repsirving dame 
eged heater heade in cement factery exushers, The glage-shiel@- 
ded are teshni¢gue percitted the renovation of heater heads 
neds oF gurstanitie a ee stenki (CHadfLaeld eteel) with the 
aia of Ordimerg proapeaglLy aated garbide Bteewl elestrodes, 


oe 


ia she Pa im, me fe bd ts Tot ? ome *! t tly we Amy! at oe 
Qf he other welding metheds nresentiy finding appli-~ 
y a a oe + ~ he . : ww Te. k- : . . re . mn oR “ 
@ahions in Chineue AmGustSey, wh might mention friction and 
BYeseure welding, The latter is already being widely used 


in boiler making, amicomebile manufacture, shentvonices, rail~ 
Way construstion, apparatus manuvantere, as well as in the 
making of teusuriug and cutting inetrumenta, At a bin 
Botler Werks, elt fubing is the aces cia reas are > 
welded by the pressure methad oenchlusively. Frie re a ruine 
hav bean nagtered br industry £4 a lLosser Reidel it dis em 
ployed only at some of the instrumental factories in the 
manufacture of combination dreilie, 
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ates. eat At ae + f ~~ ” 
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Apparatus. 


The preductian of welding equipsent in the CPR wade 
initiated back in 1603, at which time three Shanghai work= 


4 
‘have ware united ta erecta the bagia for an @leatrical 
eQuigment fmetore;. Et wags not until lege HOovee?ar, that ‘the 
 Laatery bear facdcan VALE SQL ae apparatadg ee. 
The peas aleetrieal welding eyalipment factory ia 


the os ieay aeaae i 05 CPE gpeelniligzing golely in the 

manpfacture of welding equipment, In axvder te -autistly the 
geese eke demand for thie equipment, the faatery bad been 
obliged tu sgemetanthly éexiend® Lte preductive bave, The selee- 
ice of equipment put cut By she feeuaes is gigo ineoreaging 
FoR your te year, By 2947 2t was Hann tac tur i Ag 47 typed of 
welding machines, ingloding presaure welders, waiding Fone 
rators and trausfermera, os well as cutematic and sanieaute- 
Matle Flux wsiding apparatua s | 

Most oY the eguipment now being manufactured at the 

Shanghai factory ia Being built according to designs receiv= 
cred pina the Soviet Union (TSeLh7m. Aw2B7oy, AUDS<@LOOO9-3, Pith, 
et ai,}. : 
. Hiner enterprises in the CYR shes preduce woiding 
equipnent, bat enly om a, aingle~srdsr basia, These orders 
are usually iseved to Factories when it becanes imporative 
te speed-up the intreduetion ef gone pariicular method of 
welding. uch was the ame , foxy eXample, dn APS? when there 
WAS An acute nead te etauaint industry with slegwehielded 
are welding. There are algo geome factories praedvueatng wald=_ 
ing eGuilpmernt on a veruler basis, manval welding traneforn~ 
ore in ueat gazes, | 


as do. ag ye ep “2 regs =, ot ot £ ge, Q ar a rere 
Zechnienl Tras ni: Ee anit res Ps Bi a wan Laats MEER of aek ARNE 
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hare WAR MS ep pecindiged training af weldere in the 
GPE prior to 16963, Enginoering and technical warkers in this 
field were former anecialiste in nechinery ¢engtrustion and 
‘ether veestions, At ths OBrESERT Line there are welding dex 
partnenta at nine Anptitotes..Yae Piaret aie of welding en- 
Cineera graduated fron the Haroin Palyt hie Lmatitute 
in h2S6, Tha other inaetitutes will aie theis Firet 
elasges in 19860 and Later. 

The training ef skilled welders ef uedium technical 
bie aces schan het Seen initiated at gevaral te¢hnical schools. 

EXGCCL Ga, Gxperiencae oeeupiscs an important place in 

the technical scheel training programs for welders, Each 
egucational ingtitntion uses student Lahor for some type of. 
inguatrkak preduoticn oerk, Thus, the welding department of 
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fa Avhouatiec 3k wed & 4 gg ef Header eae bex ‘2 ab the 


faroin Baiker Worke. | 
- 4 . ae 
4, Autonatia flux welding of higheprewseure beliter 


arp bettame. 


S, Heilway cisterns censtirutted with the ata af auteo- 
axtia fiut waidinge i... 


6, Avieweatia welding af largeertapagity Tanks. 


7, &atomnkie fiusm weidiog of & crane girder, 


&, Seairantomatia fLum welding in a shipyard. 


@, Aumtommatiz flux welding of vreantion colusn bottomea:, 


10, Glageahs Leldad exo welding of Lougitudinal -weews 
Gh thick-walled breiler cover plates. 


a, LL. Skaget¢hielded are welding of @ “aso thineplate 


coat a a 


Ad. Panne? of bLast-Ffurnsaes Joading BDYaPS LUE made ox: 
tye onetings waided by plate~eieotrade 
eR 8 a to at bs $e Gaa eve wah 


is PE 
joe % o 
fe OG 
oe 
IF 
oF 
a 
# 


eo ivaewanie pYres# head Gens 
tineedhlended are welding, 


14, 8hageahisided ere welding of & bydvtaulic press 
pressure tank. | 
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ES. Slaceghielseda ara welding of PA200Ge ki Lowaté 
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hydvaukie turbine mharct, : 
{ 
; oot BE em ee fase etca tae et Di tae, ea 


